Complexation of Linear DNA and Poly(styrenesulfonate) with Cationic Copolymer Micelles: Effect of Polyanion Flexibility.
The complexation of linear double stranded DNA and poly(styrenesulfonate) (PSS) with cationic poly(dimethylamino ethyl methacrylate)-block-poly(n-butyl methacrylate) micelles was compared in aqueous solutions at various pH values and ionic strengths. The complexation process was monitored by turbidimetric titration, as a function of the ratio (N/P) of amine groups in the micelle corona to the number of phosphates (or sulfonates) in the polyanion. The size, structure and stability of the resulting micelleplexes were studied by dynamic light scattering (DLS) and cryogenic transmission electron microscopy (cryo-TEM). In the short chain regime, where the contour lengths of the polyanions are shorter than or comparable to the micelle corona thickness, micelleplexes with DNA oligomers show very similar behavior to complexes with short PSS chains, in terms of titration curves and structural evolution of the complexes as a function of charge ratio. However, in the long chain regime, where the contour length of the polyanion far exceeds the micelle radius, micelleplexes of linear DNA show titration curves shifted toward lower N/P ratios, reduced stability at N/P < 1, and a higher percentage of small complexes at N/P > 1 compared to complexes with long chain PSS. Furthermore, at 1 M ionic strength, the cationic micelles could still complex with long chain PSS, but not with DNA of the same total charge. These differences are attributed to the flexibility difference between the polyanion chains, and possible mechanisms are proposed. This work highlights the importance of chain flexibility in complexation of dissimilar polyelectrolyte pairs, a factor that could therefore help guide the future design of micelleplexes for various applications.